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Abstract of JP2001 320420 



PROBLEM TO BE SOLVED: To distribute a load 
between set routes by setting plural routes 
between from a communication unit at a starting 
point and a communication unit at an end point in 
communication units in a network. SOLUTION: A 
transmission path controller provided for a 
communication unit 1 constituting an Internet 
protocol network, is provided with a traffic 
characteristic collection section 3 that collects a 
traffic characteristic of transmission paths 
connected to the communication unit 1, a traffic 
characteristic notice section 4 that informs other 
communication units about the collected traffic 
characteristic, a load arithmetic section 5 that 
calculates a load on the basis of the collected 
traffic characteristic, a discrimination section 6 
that discriminates whether the transmission path 
is to be added or deleted on the basis of the 
obtained load information, and a load 
uniformizing section 7 that unitformizes the 
obtained load for the transmission paths. 
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[&SM&#©*5ffl3 

[ m$m i ] mt ycmmmw t > ^mst jutus 4 . 

$ ft * >Mt9ffiltK i * * ft 9L X tz £ ^ > £ - * 9 h -? 
a h 3^1/* 9 h y- i> £ JJB*{f ttStctttt 6 

5 fc 9 f- ^fc 9 ^f&KlftSSi . 

f£ h 9 fc 9 ^#&iR*8BT?JKK!3 tifc h 5 fc 9 i?$m.lc 

is© f -7 1 v t>$m%Mm-? & h -/ 1 » 

£. 

m~3\,>xn$izmm-ri>%iim*&t , 
Bosun - i^js%tf«:^*ijsssi. 

[ f 3 ] ?Sfi7ciHI$lfi £ . Sft 5fc jfi« «M £ . 
i:gS©*ft7Plff«S 4 #fi:5feilfi£§^£ ©fSItC^W 

#8%«ft©esiigKi, ±EeaMiK©i»rn36>(c/HaE 

3ft£#i&ffifi^£&^fr£T&5^:>£--*9 h7* 
D h y h 7 - ^*«J^« JJE»fit76aflHiBfe{ 

^®«^»{C«!^3tifce3^g^© h 5- fc 9 ##t$*JR 
SIT * h 9 fc 9 Pn&tiLMfflk . 

*s^«7£{c3ifei-rs h ^ fc 9 f4*tt»aifis 

r»fltS*ifce CSN^MffilSae. 
C IfcfcW 4 ] BE h 5 fc 9 . iRSfe b fc h 
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mm mucm/t s nr t * * ©t«gs©ffiffi*K * ft 

«**K*l3eT L r C » 4 C i <b -r * . 

^m^mnb, &x<D&mm6&* — ^<omsmts:^^^ 
t&KLx. •e©«ffl$(c^-r'St9#g ; Sr^*'£.?a*^® 

# . eafeBK*jBfnr ■£*>iU*ri^©*(jE*tf& 5 i 
20 #5. 

m £ & a easis©^* »?-r 4 . 

»BsJ^««jl^*SK; <£: 9 SIR *ifc^gii^<ili©ea 
.«?S^Hfj^L-fcft^«c*jit5flfe©eg®S©filf^^« 
T**S£. 

S5EjR#-T'#J*jaK:«J: 0 ^iW3ti?fcf&©eagK©^* 

z.xmi&gfixi<>&ct&$m£:-t&. m^mixitm 
[ 8 3 wm7cMim&ic®tt h n ustami 

i m>m 9 3 mwTcmmms t . ««5feji^-«s <t . 
40 ©ejtgK£ v ±mmm&^<&i<>Ttifricftm£ti&!p 

^9 h«7™^%«^-r*±iBHit?oi(^»m©<fe© 

^fl6©ji«$gg{c^$nfceK&ftBr© f- 5 1 9 

«rJlK*-r -S h 5 fc 9 i> *H£iD?ai* f^i, 

Sh5t 9 ^#1*.^*^ 7- 9 ^-ejR* § nfcK f -> 1 9 

f #tt*»»M?ol«*lg«:3i»]f -5 h -> fc 9 fmkM 
50 &£HS7c5Mfi^iKJC&M3 tifcfe^SS© h 9 fc 9 



3 

K b 5 b y ^t&K** T y y"V^M&tltc b 5 b v 2 

yy't^ 

immm i o 3 mmymmmmt, mm^mm mm 
ftm$ti& tpmmmmatt she-scat 

y^v $m^m.mt& b ^b * &m&$t.m&$&&. 

is 

mcm^xnn*mnr&nw£i»&m£, 

[0 00 1 ] 

CftWOJUfSB^^Hr] #*9J«. -Y y b~f 

aF^W^F 1 -;-^ (feST, -f * y b~Jn b^ 
fr* I PifiS&t^*^*^, Svc, 

n&) ««j^r«aiAsa 

[0 0 0 2 ] 

U is a >^r > % -* y b V'U b zul>±XWt 

?^tcW&L^~o#>& 0 JSK y b 

by-$T~*^z^^%m%, I P;^ 

y bfaicm&stix^&nftTFisz&mfc, ta-jm^ 
i p^? f-%Kair^5^wr*s 0 
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[0003] CWVcC*^ ^-^T-^y*^** 
f#<o>f ^ h Ttt, I pr FUX 

^^J®t>tirt^ e 3H^E % ;t~;r^ >^p b^)im<D 
T^rf y XA£ L/T, W^XF7 (Di.ikstra) (DT^ 

[ 0 0 0 4 ] 0 . ±IB<Di 5 ttRWTtt, 
20 [0 0 0 5 ] -£C~C\ ^coi:^^«^^gtiri^ 

^ 0 

( 1 - 1 ) C5PF(Q5en ^jortest Path First)CC*$W-6^SF 

b v;t^/^(Equa!Cost Multipath ) 
( 1 - 2 ) IBCP(Intemal Border Gateway Protocol)^ 
X (Multipath) 
■Tfetofe, ( I — 1 ) O^^C<fcS^S^, OSPF0D«UI 

[ 0 0 0 e ] afc, ( 1 - 2 ) <Dm®i€£ i^mu. ib 

[0 0 0 7] 

%4i»x<D*y by-'jnm<Dmmcmmx^m\ 

[ 0 0 0 8 ] Sfc, ±IB ( 1 - 2 ) &Ccfc4lBcra«*6£ 
ffl C > tc&mx , OS PF<D«^* ffl t * t? ORH i K 

50 10-224400 #i&*S#M) , 



5 

ctizxgxt, * v b <y~ ? ftx^%ffi9}Wk\ rft 5 

[0 00 9] C©«fe 5 ft^SK^<&;|ij3ft§;h. 

ftSMft^H (^B7E®«il!E) #>6*&&<fcftSiHi& 

J;^>{cLr. h#p^-(csi#ft<, tfc 

eaSfia8cD«8l«:«t 6ftc»"C, -f ? h^©* ? 

&J4-T&, 
[0010] 

[«UB*l«W'5fc»©*K] II (a), <b) t«c 

®§*ija$is«, h i ca) icjj^rj: 5 ft i p * h -7 - 

£ (C© I -y b f%fI:raI{i§lJS 1 Si, 

*«5teadi^ iDi, mmTvmmmw i s iiHt^ji 

fiStS 1 D 4©fS<£fgSW«6ft««fc©^itI?g2 - i 
(i = 1~N : Nilgi») 4. ±m&gM%&2 - i © 

S) *«ER-r^3ifl*lg 1 SX» 3. DX» 1 R <£(T\ 

mi r *#{cKg| l ft c »r aae-r . *(cm«^ 
[ooi i ] fit, ^wca^ & eaiigKWfflj^s 

tt. HI (b) tCOTTJ:9fc> b ~> b » ^ttttflttM* 
3 , h 5 t v i> %m&!KM 4 , W&k%% 5 , «gg& 6 
RVIffiXiWlWl **ftilri>-S. CCt, F5t 9 
$"ffl$JK*»3 ». iiftS&K 1 X«ffe©iHii&«K:&i& 

snfce^gi»2 -i©h7t? ^!f$tt*iR*-rsfe© 

r& d . e a©®ft ass i -c© h ^ t 

5h?b y *ttttfK*a:3 a 4 . m<r>mmmm.fr hma 

3B<b-cif»a3nrc>4. 

14*tR*a$ 3 (#K3A) X?i®m £ tt/c h ^ b » *»tt * 

ffi<oa«»«K:aBaif *«><t>T**. *fc. *mimm 

^K*ifi»rrs*>»ji»-r4*»©«5£*tfft 5 fc©-r% 

«©eab»KM-c^^b-r-st>©'c*4 (nwsii) . 
[0013] ft^s, ^ft7cii^sisi s, mmftmmm 
m i d. ipmrnimm i R©-€-ti-ttuc»w enseal 



(4) ^2 00 1-320420 

6 

gggSjiPgggK:, ±sa© <fc 5ft b 5 fc » ?#i4iR*g15 

3, h?tvirima}m4. 5, 

mm 7cMi§mM i s scm-f *>ti&&MMmm'm$kmc> 

h7k y ^#tt&*S3, y^^jlfe|g{54 > fit 

7ciifis«g i sij;ji-©#ff5fejift^s i d, «iifiii 
io act BjscaiiiEfrttT* h i - 3 > . 

[0 0 1 43 4*, h^t 9*-^14iR*S|53*s. iR»U 

i> (iit3jss4) . §e«c, i6fli7caflr$gK i stc»w6 
ti«F7t 5 *-«e«aittP3 ^«7aSMS$s i s jc 

t*Oti,>rtJ;l,> (If*:3i5) „ 
CO 0 1 5 ] %«7olMSISl SfCKlten-Sft 
20 ffW*ff 5 #s. 1 R tcis^x m$L L fc/^ 

W b . Mo . 26«7ciHtSSE 1 SKRW^tx S W3£gP 8 

*ft L X . *©ffiffi*«cwr £f»«€ 
©€WTS44*>«c. C©jJSJ|t#S-CflJ6*afc^V^«! 

*4#»©«5£*frft ic#sfeur fcJ;^ 
8) . 

30 [00 16] 3£ff7ciifi££H 1 SfCtaW^nS 

«5E» 6 *5 , 5 T-*J6 h htclkWim iCM^ 

^x. mmzt&ttj: &&mm<o&m*mm-%>¥-wt. 

t . C ©PJi^MM^-t-it^ J; 9 j»tR § nfcHUi^^© 

eMgis^i«tfcji^-Kfewsffe©emsgs©ftw* 

©e^SS©ft^«ri9fS©»ffi<!;i:h«E^. C©Jbh^ 

HKcjfc ct, c ©giji^<g}i©eaiigis*BijiB-r *jW5*» 

7) . 

40 [0017] $ fc. ^MTuMfts^ i sicm-tbti&n 
wsmimiifi. fiiiit«iiRtc*i>T«si^ 

&&mimx'<D®wr?'<ism$mw 

[0018] ^UT. 4^WC». Mft7£aM^Ml S 

i, mmftmmmm. 1 d 4. ^ftTosftM^ 1 s 
50 ii, m&m&z - i (D^-rtifricfmsfi&tpmmm 
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mim7tmm^mkinom<Dmm^mc > r , cad 
Yv\zy$nmmz. : r y?k, (a 2) b<? 

b y ZftfeMMX'T' v y-VmMStltcWi b 9 b v 

^f^'i. (B2) F^b srjrWttJWII^^y^CJR 10 

^ftiifXf y -ft, ( B 3 ) ;MfS»x * y*x$i 
6 ft fcftfiff* *Wc»-3tr > xfrMMm %mm~? h jMNMt 
■*"S*©«S*fftt 5 WEX-f- ^ :/& , ( B 4 ) ftWSt 
JM *y 6 ft fc:©#*««©^fi^fin 

9) . 

[ 0 0 1 9 3 *fc, ±IBH 1(a) $C7jrT I P* * b V 
F ^ b ? *^il*fj#®£ . F 9 b 9 »ttttJR||t^£tr 

^sn/cK b 9 b 9 ^^^cs^t>r A?w*?s»-ra 

[0 020] 

*w:*eai«K*(ifBi«a*«flll/T:. MPLS(Muiti-p 

rotocol Label Switching)^MtK M P L S © ^ -^Ml 

*wc&h, nm^m^n^^m^c^xmrnr^. c 

Ct, MPLSiit + 2©^"<JHfc I P^^ftL 40 

[0 02 1 ] KBcfclitit MPL S©«S*Si»J3L 

(2 - 1 ) MPLS(DlgiW 

MPLS<Z)gf^PM'5, IS 2 (a) , (b) 
MPLS®*? h^-^«^feJ:C>'S^^^ Fig 
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)h • v • JU— £r (Edge Label Swritcbi nq Ron 

ter % &T\ x^i/LSRit^) 1 1 E-^nT • ^ 
;l> • X>f y • — ^? (Core Label Switching Rout 

er v 37LSRi^5) 1 1 Cr«JDE3n* Q 

Ctl^MPLS ^>iP*A. 
[0 0 2 2] CCt, x^yLSR 1 1 EU, M2 
(a) , (b) fcl^iMc, 6E??^>^-^^ 

-b*X£^^S;t/-£T**9. C(DXr^LSR^ t 
^^WWStlTOat*^ — ^ (Frane Base) 

©LAN -f>^-7^-^^TI»iOT*4 0 
[0 0 2 3] tfc, :i7LSR 1 lCft 9^MmM 

C<DnTLSRl ICfc 7<Miffl^t^<, W 

)l> • 7s A y ^Zstftc X & A > ^ — * ^ h C? — #±©7^* 

C Label DistribJtion Protocol (LDP)3 "C$>& 0 
[0 0 24] (a) ©}5f9S, QDtt^y 

3>f«^ltl^ ? 12 (a) 
PLS^7 hy-^r^, MPLS F^^>W0CS(f#U 
ft I Ps*fr y F^C, f fMi^ <!: ID 5 /U{C»^^ 
t>titc-J'<)WjK xr^LSRi 1 EdC&'Otf&gfo 

132 (b) ^^^A*f*#3n, 37LSR 

1 1 C-^iaHfJSni, 37LSRllCCit «€-©^ 
"<;!/©# fcjlX % ^-<;b A tcs^jcs-r 4 tH^IB^ i3^as 

b> C®J:^-cMPLSFi^>fita 

XDffln^x^vLSR 1 1 Et«7<;Hffl5i^ 
tl, MPLS F^^>^-^^l$tl^ 0 

[0 0 2 5 ] ^^c, MPLsrflt^7^;uoi^ 

Wr*. Ssr, MPLS?r*3ir^vC^T©2o©^ 

— F (Al>^ Synchronous Transfer Mode)) -pV U—A 
yu- (Frame Relay , FR<bfe^|BTS) it^/cK 
#X A y &%mM%>^&X$>n % ATM V&ISM^X^ffl 

(vra ) iSS^^^^iiS^ ( vex) 

[0026] mc&&m9^&%mkir&^mv\^ u 
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A ( S h i rn ) -n y % t Pf \i tl h fr tc & C ^« £ ti tc 5 ; 1/ * ffi 

S3^-€<D«E^4^f . ^A^*#SCfcJ:, MB 
Scm? «fc 5 ^*<;l/CDffe v ttl # ^ ^^<D 

PLS -f>*»JHtOT** F C 

[0 0 2 7 ] &&> v ATM/FRfet£f&C, PPP over 

SONETffl^, ? U-A (LAN) mSChJ&mStl 

X l> & (03 CD*«e^3tiT^£ PPP^LAN4# 

^^icmsti^o fit, c<d^7 ^M*&mwk*i$r> 

C £ &uMV h D , ^<DM&& ^ ^il/ * X £ > # ( Late 
1 stack ) <hPf^ 0 S4^c^i7^;Ufei^-ecDlfecDff 
, MBLsrj£« L//cMP LS^y #$cm7fk S *i 5 

[0 02 8 1 134&G>t;T S (Bottom of Stack)!^ 

rcSCHz? r<*ft£fe<Dr*& 0 Sfc, ®4 0C^TTL 
(Time-to-Live) TTL &X>;3~ KT-S/ctf)K:fl6ffl 

7 -f — 'F£^l»T*$9 , ^-^K/^* F (la 
beled packet) i$y * KSftSHrfcl fo»»Sh 

*ft^?*?-FUTttfc&'i J \ cco»^. c 

Bfefrnr, F7-*w+©^k*3*v5. *u 

[0 02 9 1 #WC, ^*<^ • y * F • AX (Label s 
Pitched Path: LSP) (fC^^X$&mt& 0 LSPi 
tt* H5*6feto*4J:5K:, A9P©LSR*>6«WB 
©L S RtgtlilPOL S R* t©/^OC 4*1^5 

h ^ t v £ L S P cT £ fcff & 5 J: 5 & 

[0030] LSPtUfcfiTS^Sfe^COliT* 
WT5o LSP«St4fS£bt., J£TF©2 

^^lETFTffilS £ ft T t » %> . 
<£LDP(Label Distribution Protocol) I 
©RSVP- h >^^(RSVP-Tunnel) *ffll*fc*ffi 
6iT», ©<DRSVP-Tunnel *J§l>fc*iSfc^l»T|ttE* 

[0 03 1] L S P -tunnel t^DRSVP&KSSOT 
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HfrSftSfc©^ C1<D*SC©W*B, MPLS^RSVP 

p - o settcc«fflRiiiBr * * r * % 5 1 ^ c t to 
6*Tl^S 0 L S P -tunnel Uss^cMVXUTOs r> 
(J^$"7¥ *9 Y [ LABEL REQijESr(/^Xy ^ -fe-V(PAT 
H y yfe-SP) t^tftMSi©), LABEL (Res y -fe 
-^tfffltSt©), EXPLICIT ROUTE. (PATHjrf ^-fe- 
l/tpT&.mT&iyC}'). RECORD ROUTECPATH-^ ^ -fe— 
Resv^ y^-istpXig.m'? SCKSESSION ATTRIB 

io utecpaw ^-fe-^^ffiffi-rsfe©) ] %saurii 

[0 0 3 2 1 C CX\ LABEL RE(P1ST Xzfis* $ h 

/c^>^C«m^tlS« =LSP-tunneD*»fi:-r-5 
fc^>^C, jMiiTCL S R it. LABELREQLEST *}#OPATH^ 
-&-i/%$LJ&L, HvClABEL REQUESr %Mt§l<tcS~ F 
B, fOPATH^ •> «fe — istey$J>&~$~ Resv^ y-fe — 

%ur459^arttn(2ft6tt(r^ ^Llabel re 

20 QJEST ^r ^/^t^^t^PATHy ^ -fe-^**W8lo fcJfc 6 
* tlCC LABEL REQUEST b&^$&A,XU 

[0 03 3] LABEL * ^ h tt, Resv M y -fe— 5/ 

tt«fflt^fe©tl)5^ LSP-tunnel "CB, 

JC, LABEL #-?V>*9 h^f^-OResv-^ ^"fe-^glb 
fc^r^- F«, f©7<;l/|:LS P -tunnel CDtH^lWjCD 
30 ^^;l/£ OTflWBU F^ LABEL REQUEST 

«€CDgfv^^%Resv^ ^-fe— ^(DIABEL ^*^^x^ F^C 

±m^mmLtc^-<Mt, ^<DL S P-tunnel <DA*« 

[0 0 3 4] EXPLICIT ROUTE tV*zs* $ b (ER0) P 
ATH^ y&—i/^X?&ffl?%i><DX?$>&$K felC(Dt 

TH^ ^-fe-^, ERO ycX^X WIM § tl/c^^ XtiCfe-oX 

40 -e<D^ ^t-y^ei^^Mfte&^e ero umm 

CORD ROUTE ^rf%>^^ bU, PAW ^■fe-t?, Resv^ 

y^-is^x&m-?&t><Dx&&&, ctiicjz vrnms 

- F^L S P -tunnel <D||f^<DlIgg&COl>T ®t»*^:S 
WRSCijOTTIBitt*. Ctitt^X-^^ F^Cpath ve 

ctor) ^flxrt^r, ;u-^*li±iJcfeffiflB-c#sfe<D©t? 

[ 0 0 3 5 3 SESSIOI ATTRIBUTE ff^^ $ bU, PATH 
J ZstpXWBT &&<DX$>&&, CCDSESSI0M AT 

50 TRIBUTE b PATH^ y -fe — y^Cft-^Sfl 
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r, v is a > tomtit &m$c&m-c&i> a m$c^ c® 

Ml, 7"[/X$ ^i/g> (preemption ) „ fli 

fc, RSVP&ffl^tcL S P -tunnel * iz~^<Z>*h* 
^*T 0 RSVP-tunnel T8fc*>6 5-<;NSr#I 0 Stt 
< ^^>X h y -A • • p ( Downs t re 

am-on demand) jj^Tih & e MS 5 

MPLS Ky ^>W<D«t7JOMPLS;b-^ (L 
SRI) RSVFGDPAm* — */Efnc LABEL RECAST 

^^^^ h*Atirr^<bSl«ir-5, *r« 

SfeOD^-F (LSR4) CD-€-<DPATHy ? -is - t?ft*SGt U 
6fcf> tfftSfc-/ - F (LSR4) ttResvy 
LABEL h^AtiT. *(D±*^iiET. 

[0 0 3 8 ] *«BBTtt, C(DRSVpy *-fe — S^ptc h 5 

t: y #m&m%M&>&&xmMLxi,*& 0 

( 2 - 2 ) MP L S CC*tt«A1l^^<DttBI! 

iELSPtJBlvt:, ftfl&c (source) MPLS 
1 1 Si»{f$fc (destination ) MPLSi^^ 
I 1 D(DlHK:a?ft(DeaSSK C>** (path) TfcfetL 
SP (path) iLSPi»H8T 

fiBST*!) 1 2 - i ( i = l—N : NBSiKtK) *rS5e 
TS. C<D*§&, L S P^MP L SCD^-Ol^m^Xm 
L S PORSKIdRSVP- L S P -Tunnel CD J; 5 

T\ 1 1 R «tt»3«M P L S Jb- $r *:^T 0 

[0 03 7] Sfc, ei^ggCD - # m<DUft% U > 2 
itH\ «AttH7 Kfc^reaHIR 12-1 BMI© 

( ! inkl-l inkM) TlftiJEStiT^S. 
COHTK^t MPLS©** r?~#fltJ$4>, Hifjc 
MP LS;W^ 1 1 Si, Sfi^feMPLS^-^ 1 1 D 
i, »«7cMPLS^-*i l Si««jfeMPLSJP- 
* 1 1 D icDIBKS^WtttttWioea^ 1 2 • i 

( i - 1 -N : Nt*a«Mfc) i. ±ISfe^«SS 1 2 i 
CDt^Tn^HC/rg^tl^WMP LSib-a? 1 IRi* 
I P* y b 7-^r*^Ci^>-5 0 &*5, 

co*ll0!5»fcfci>Tfc, #8ft7cMPLS;u-£ 1 i 
S s tff}tMPLS^-^l ID, «MPLSi^^ 
1 I R*W«:Ba(L&l»r«E"r4»^tt, ¥MPL 
S)i>~$ i i ii^. 

[0 0 3 8 ] msic I P** r 7-^**JSt5MPL 

MPLSi^^I U*. I P;^^ hK&ttl 1 
1, )l-<T4yjyu b^Jim 1 12, ^X«fR951 1 
3, LSPIW1 14, LSPKSai 1 5$Ltfr^ 
b * ^x>^7y>^Sl 1 6**&ilTJ»/jsfc3ftT 

[0 0 3 9 ] C CT\ I P/** 9 HS&V 1 1 l iZXft 



(7) 2001-320420 

12 

^ >^:?*P h 3;bSf 1 12 fcttftQJl/- #^CD b^t,y^ 

1 MPLS;l^##*? h y-ZlcmWt 
Sti*i, A— >#:/n h n;^j$ff£3i**c 
F7-^iC flSR 3 tl r t » 4 ffi© M P L S Jl/ - * <D«a * 

(Hello ) rt&y Yifif&ii*htlh. 
10 [0040] AXjg|j?SPi 1 3^, ;^fO^'aF 

/%°^2lJR(D/c^>R:, y (Link Stat 

e Database) 1 1 3 A*f£££f S«M&*«l*Tl>* 0 C 
©y^^ttH^-*^-^ 1 1 3 Att, LSPSiRSPl 
14 4ItLSPtSgn 1 5CCi:0fftMPLS^-* 
i CDfsflr L S P S o 

[0 04 1 ] LSP9HRV I 1 4W\ 1 3 

<ov >^R®f r -^^<-x 1 1 3 Atmmu, LSPI 

b^)Wcm\ MPLSaS^-f«/>^f-*^ 

fit, coftanisw*^-^-^- 

^1 14Aft h^fc y^x>^-r y>y»l 1 6 i 
Scfc5JCs5:^n^ 0 *&«&<DMPL S;b— ^i 

ora^iS[(DLSP%gg^:'rici^:j:S3, ^<dlsp 

[0 042 ] IS PRSfilB 1 1 5 tt % L S PS&?gP 1 1 
4 'CO L S PmWgMlCf& OX m&<DM P L S Jb - * i 
30 OB^«»(0LSP*I^T4«S8*WT*fecD-C, C 
<DL S PiSJJEBP 1 1 5XC0L S Pg^«S*3&5 J p^vr y 
hKi^SUl 1 l-^fe^3ti N I P/^^ h«siHSBl 1 1 
tl P^^ FCDKiM^^IS:^3ti6J:5^%orii 

[0 043] h7b ^ n>^-7y >^S51 1 6 at, 

w ^ ^ & ^isxitcmt ^~-m<T>mm 

£&<£re, iQ^fi^^ ftMSIMl 16 A, h 
-> b ^ ^«Fl4ffitt»S|5 1 1 6 B . h7h^ ^x>^^T 

y>ytt#ssi i8c. ftimnfisi i6D^m 

40 fll^RStiTl^. filWiliWaPl 1 6 At*, rtsit 

si i ifrzmhnrK&mmm^&v bmfkfkti* 

-oft bvtv ^#ttffi^ h5t? ^«ptt<i»f-»a5 1 1 8 

MPLS;^ *J:i)a6tir*fc F^b » ^#eiR«ri(X 
F^b yji>j?i7 9 >^tf#aSl 1 8Ca 
i^4«tg*WT« 0 

[0044] h 9 b * #x>y^T U >y»tJB» 1 1 8 
50 Ct*. ^^fW&Jl^ (Effective Load) ^»SI^^ (Ef 
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fective Bandwidth ) ^(DftW^f tX\t\ §LSP©f 
->b ^i>s?i7'J >^ft»SPl 1 6CCfS6tifcff- 

[0 045] AWimffil 1 6DB, h9fc**x>y 

-ru^stHMRi i 6c*>e>(Dtfffiic«^vr, b? 

t^^xT- (Traffic Share ) QfR&dtrC* -£<D 
i*4LS P«U?SB 1 1 4 MltL S PR^ff I I 5 

^a*«tt*«rr* fes>-e, l s ptssaw i i 5 r», 

f<Dfi F^b 9*V*T-H* I P/^y h££flU 

[0 0 4 6 3 -Tfctofe, h^b * #x>*^xry >^SP 
1 1 6tt, aMPLS^-^X^ffiOMPLS^-^fC 

^isn/tL s p ceasgK) <d f ^ t ? ^m^mm 

»tiR«Sh& h 5 t ? *«i*ft<DMP L S^-ifc 

aKo-r* h^b y*wtta*p»4, f ^ b ? 

&c3£-3i>t l s P*^J0T4^giJ^T*^(D^*ff?i 

^ «^ £ , fififisiraBr^fe 6 tifcftw *aascD l s 

P i ( i I2S4&K) Htr^^fbr-Sft^^fcSBicD* 

xt y > #m 1 1 6 #temo&mmmmK&5m 



[0 047] &*5, 



nan i 8A*h^t^» 



ttffift** 1 1 6 b 5 b 9 ^ 
^tf ^^ttffiltfltSB 1 1 8 B*3, F i7 b * ^7^ttM 
fcflKOflMB*, F 5 b ? ^ x>^r.r V > VW&m 1 I 

or«sir4o ±e<d h ^ b y ^ttjuanap, f 

5 b ^ ( c <D F ^ b ^ *«ttJR*¥®t* 

c <dmp l s ;^Mtt©M pls;^$ tmm^ tl 

h^b^^^ttii»jgp£ur«tis^^/c«)©h^ 

b 'j? ^f#ttjl*0-m (C(DF7b^ #t4ilfe^m« , 4Q Ft 

mmm^$m b * b •> *^4m#jgr«*ij§;* ttfc f 

CUTY^ ttJ # 4< - b & 6 ffi*^ y 

ctiic^'o, bvtypn&i&mmK ^mutcb^^ 
y % n&M*mc s .tie -~$ic mm § n fc^essiB 



C8) fMH 2001-320420 
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4) tux, ;p-**^s*sfc»oeaieK«»^ 

10 fttoti^o 

[0 04 8 ] £<Djyx b~M£, ^^Sl<^- 
^^^cDn>b A -J?cc^a^b B - (SIMM) 

i p * v b o - >? *Mcxmm$ titcmmmmm 
y~u j*%&muxim ~?x & & t£*s, mm<o\ 

©Jltttccflljasnrc^o-r, ^-rtKDMPLS^-* 

fe, ^ftSMPLSil/-^, ^ffj^MPLSiU-^, * 
iMPLS^^ilS?)55OT, S 
20 7 &C^R*r%M7cM PLSib-^ I i S , 4HS5teM P L S 
£1 ID, «§MPL SJi/~£ 1 1 ROthf 

>T<ltl^^ ^feffx;MPLS^-^ I 1 SCDh^b > 
^i>^7'i>^ h^b ^^^rttiRjSaj, 

SP©«tB*^Ffc#, ^«7cMPLS^-^rl 1S» 
•ft5tMPLSJb— * 1 ID, ^UMPLS^^l 1 
30 R<Djtti^tl(<cmihtl£ h^b v9x.ZsV—7 

mc, h 9 1 ^ ^wtt4saii», F^b^^#i4ii^cD 

(2-3)#MPLS;^^l 1 rtT&fehiftflf^tfc 
^FfH tl [ »(sec)]SCC Hb^ ^Wttffli L/T 

b 9 ?&M%ftte*> (m-ms i ) . 

[0 0 5 0 ] ^CK:, f#6tlfc F7b^ ^4tfEfeflb*»63JIft 
(*1S2) , 

[oo5i] cotg, mhtitc b '7 b v vw&imm 



t _ &c 
u*3 



c 



0 5 fa! Rf« 

f - f 

* 4- ® ,A 



*Bl& b* 

***** 



Tits rim. «»* st>w 



- ft* 



9 0 



® 



V 2 V * 



.3* 



x if 

„OS-"-„ 



HI- 



T bss i 



"•T- t (9) ^ 200. I - 32 0 420 

r 16 

C 0 0 5 8 ] F5b^ ^^ffiitoSP*^ h b 9 

[0 05 9] h^t ^^«FttiRfliSP*s, F7b^ 

5. 

CO 0 8 0 ] C©J:5K«jESLfc*«MPLS^-dr 1 
V>^SS1 16' rlfftfctlSft^t&T^nyXA 

^-ry>^gpi 1 e tmmc, $mpls^-^ 1 1 • 
(DF7b^x>^Ty>^ii8 ! mm ti 

y?mm cffi^?3te- Ha) , 

^S(LBW) ft<3!f 3 K-oiiT, bt&c b^tiy 

mm 5* 



) 9 



(10) 
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«»J«*f#*SCc:&j£ ( 5 ) *ff »TS c <h $c J: 0 , fit 
t=axi+ (i-a)xr « • (5) 

[0 0 6 2 ] *^fc»a«ffl*ff«c5, Cfttt, 

±ii/c f ^ b ^ ^x>^j=-t y >^ss i istmm 

TLOSS (4) SC5cse^r»fcH*r*o 

[0 06 3 ] * >^7 9 D h n^KDFloo 

ding£fM GT, B$ffflt2[sec] ffte, ±IB<Z> F ^ b 9 # 
4#f£ffi (ML¥>TL05S &£1 <DW&fn%'iff£ *} 0 flo 
odinq§£7^C TLOSS &y-&9 F (IP^O K) 

m.t oxm^m^nm Ltcm^atMLi> y * f 
r y >y§B i i 6 <tEWir*So 20 

[0 0841 Cll^i D > ^BfflCDMP L S;l/-£ 1 

r €>, ±KDMPLSi^^ 1 1 iigatc, ?#{fc® 
m%nMft9k<Dm&L & & & m p l s a, - % 1 is tc^fa 

±I©MPLS;i/-^l lirDfeF^b* 
^^FttcDjnxtcRr & b^is^ji < r »t? £ t & *c , 

30 

[0 08 5 1 (2-4) ftW»»Ofi^iiac*MPLS 

r 

*r, &##ffc©jg £££MPL3;l/-# 1 1 Srii 

>#imm (xtmmmom^m) htm (xuw^m 

jlrt*r «j h*ML) , MgfcrC4r9 Ftfc tloss, F 
[0 088] CCt, CeDMPLS;i—£ 1 1 SA^TO 

fcB##~ bmmmmim mzmmox, &)\,-#<oy > 
1 siKii y>^ffiffl^»a«fii*igw^^«3sii B 

[0 06 7 ]* t/t\ COfiW^tfcOita^iJteSMP L 

S;i— £ I I STi£, s^tftlt^s v ISSfcfifir ( e 

ffective Load ) (DWlli, MWMM ( Load Adjusting 

If fflt3[sec] mcMm-jtM P L S it— # (j£g£§;i/- # ) 50 



^2 0 0 1 -3 2 0 42 0 
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1 1 s*>£4M5&i'-» (tej^-ao i i dstos 

[0 06 8 ] AffijM&I^Ojtadg i&^MP L S ^ 
1 1 S<£*avt\ CCDMP LS^-d? 1 1 S«:«ft#5> 

1 i R*«Sur^sc£*WSK:L/r, b<om 

(path 1) ^Cfe^^>§ y > ^ j(link 1) 

[0 0 6 9] cn^KtitiTS (6) CD<fc5fc:& 

ppath i = Average (MLflYClink i, path i) « • (8) 
CtllC&t)^ C<om&i* s »fi7cMPLS^-^ 1 1 S 
&C|§:#6*T.& h ^ b 9 ^^FttiR*^^ %ff 7£MP L S 

&-$icmm$ntc&i^mm&mmm%, «mpl 

[0 0 7 0 ] 3 ±iB€>path ifCfcWSfi. link CD 
&$*MMPLS)V~&fo%tomi>tiii><DV$>r>X* 

*©*«MPLs^-*^^snro>*easB»c y 

path i {CteWS^r<D link <D^X^r*^iS^©$l® 
[0 0 7 1 ] C n^SSr^-TiTS ( 7 ) CDJ: 5 BCft 

■So 

path Max(MirrY(lifik i, path i) • • (7) 

hkxh b 5 b 9 igffjcM P l s ^ 

**64^Lfc4»lllMPLS^-*CC»ll3nr^i£5 

Ci*«r*S. path iK4toWS^9 h*BBKO 

^ttTLOSS path 1 y:<fc3~ (8) r*a5S 0 
[0 0 7 2 ] 
TLOSS path i = Z TLOSS link 1 • • (8 ) 
&*5, ±§B~Ci «path (LSP) (D##, i ttiinkS^f 
X&&* *Lr, «ft5EMPLSiU-*K:R»i6n* h 

^t9*WfSHWMK*, seaHiKa»siniurc»&^f 

5 ^ * — 3©S*8 1 3 [sec ] »c ^^S^Sttl^ 



(11) 



IS 



[0 07 3] ( Effective Load ) p ef fectiv 

e path i<D»ai^ol4r««T©fi«[rtf tttotlSo C 

r*K^4*&fWSft£* ^ttftttMMt'CfcS 
»cf^tfc5, iB»W«:*flr*mH-r4£: 4ttB 

ire**, u-jx, jgrnmrnvi*. v>?<mm&± 10 

^9 hft9S©**ffli»t*|itttlj|«fc©r, c* 



»2 00 1 - 3 2 0 4 2 0 
20 

[ 0 0 7 4 } S 1 0 *JBl*T. settAWtittwr * 

4 *jot?**. aio^tt 

if, y > * r<Dftw p path i t m®r§m t «— a-r s 

<fe5fc:, WfM<om$kfO\-v&s path i)rflSE*3to*rc 
M"»ftliltl^ 0 £c*>\ SgSfcMHKCtt, _hi^p 
ceilinq *|§!tfTi,>£ 0 C tl^ST'^f 4 4, TSC 

(9> , (10) CDJ:5fc:ft£ 0 

[0 0 7 5] 



p effective path i=ppath iXf{TLOSS path i) • • ( 9 ) 

p effective path i~ Mi n(p effective path i, p ceiling)- - (10) 



CCt, f(TLOSS path i) I3TL05S path i&C|J||T -SIRES 
"C*t) H p ceiling BLhlRHflN W %mh%Mp effect 
ive path i<Dji®er&&<, C Otlttlt, #8«7cMPL 

- £ fa x #3R e ti r t > r , * tt«»o 4* 

ftMPLS^-drt^SOT^SttRTr, iKOStifc 

PLS^^^tftSbfc^^ hmSmjWSS pa 
th i^r^HUT, ^^^&JWtp effective path i*, 

[0 0 7 8 ] -COfM, tf&ttfc::M9*ti-« Oft < r ^ 



X^ZCttCftZ. Cft&CiO, »Jftlt<D|t#J§«* 

[0 07 7] ^^K^o^r^^TosMrtT&ton 

ct^CCft^XCLSP) (effective 1oad)^r^di 

ft£ s **iBirit ^x^(dwj&;^7' 
[0 07 8] t&b%, CGWte, ^MtuMPL S;l^- 

^4&ftLfc4#<Dffifl!^p effective all - 



X(p effective path iXLBW path i)/XL8W path i 



(11) 



WW 



CCX\ p effective path itt^^i €>||$ 
path i J*A'Xi (D»ffi»lSr*a. 
[0 07 9] C*1*CJ:0, TM^LtHEttflHMa 

M^ci *Rjtc * a * * r 7 - 9 commm 

fcfca^LS*. *tC, ^^X<DW^1£*^iPf 
£ 0 Tft*>*», a ( ! 1 ) r»6ftfc«B*4ta5£3ft 
fc^iSaSO^Sm® p of f erl4 tbR L % f# 6 

888*11380^*4 4 [H3D<^(1 1) rf#6tifc 

««* 4 m& s n/cMssfji^fflswa 4 *it*s u , f# e 

nfc«ffil^Offi*s^Sg|BlJ^fflS!»ffl p off er2*T@ o T 
l^cJ#^^*#^^l^^X*^Jl^T*<Dr** 0 If3 

»hK«ff^ *nni^r a cot* a. 
[0080] cti*»ww«-rn«, kto± 5 »ctt 
*« 

If p effective all ^ p offer! then 



if timer! was expired then (£<Z)flS£H£« T^-fv — 
*SRtCexpireStlTlifc5c6tf J ©*ttr** u ) 
search new path aid add new path (ffi<DSP^», Tf^ 

endif 

elseif p effective all < p of fer2 then 
40 if timer2 was expired then (2fe<Z>$P#K£, r^-fv — 
^«^C expire 3nn»fcft6«J ©Sttr**. ) 
delete path C&<DBftte, Tft#MMI»®ffi^ j O 
«H5-C*4. ) 
endif 
endif 

c tisc j: n . mt tcm pl s ^ {crw- en*««as 

SSnfe*«fif4*tbiKL, Jrb^^jSDr, 

fS*^T*^giMT*^o^*lf^c^#a*WL.r 

50 t^C^^D, ^M^ffl^»f=^rf#6tl/c^M 
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^ ^^^«»iliJi»fflaw«*Tiaor 

[0 0 8 1 3 ft&r, iabfc^^xoW^OME 
^«BO^BM£LT t S (11) t1S6nfcAV7'fti^ 
Au(t) - [p effective al 1 (t-1) - 
CCt, p effective all (t)«B$Wttt::feW' 
ftOffiffl^t?* 9 , p effectl ve al 1 Ct-1)»NFH t_<D I 



& e ft**, s(i i) r?#6nfc^M'yftji*©^ 

[0 0 8 3 3 a(ll) T?»&ftfcflOT£R5E 

£ nfc^8Siij»ffi»mffl p offend * tHST £ £ £ & 

S(i2) ^#en/c^b^£89:^sn^ssiisn 

f fcap<Dffia* £ feStf j^f & MSgMMmMmM&B. JLX I > 

if ^ ntcmmm tmM$ ntcmmnmmmmm p on^i 

t^tmir&ttUc, (i 2) rf#&ftfc^k*£ 

iS3£ 3 n/cM8SgiJ^»ffl P of f erd2 £ *: JtIK U If 
fil*TB o Ti>fcfg£r$c s JWt**4>ftc v^x 

[0 0 8 43 chl:»KSfti.il «T<D J; 5 &cft 

If ( p ef f ecti ve all^ p off erl or Au(t) £ p off erd 
l) then 

if timer! was expired then (SiCDSP^^, r^^v- 

expire £ftTl*fcftkfc;£ J <DSWrC*&«, ) 
search new path and add r\m path C&<D$$ftlti 

wmmmmmm^i ®mmx$>& 0 ) 

endif 

€>1 self (p effective all<poffer2 and Au(t)<poff 
erd2) then 

if timer2 was expired then (ftCDSfl^H*. r^^f?- 
*«SECC expire $ftlTl>fcft 6fc£j ) 
delete path C*(D§^^, rft#g^I»Mffi-v j <D 

endif 
endif 

ft* €>^x <Dii» - Btff&©*35E#ft snifcft, ^ -/ ^ 



(12) 0 0 1 -3 2 042 0 
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W ^fl6ffl*<D«FMSfc *J Of£{fc*£ l/T, «/MHIHt4* 
W\,xn htltcZ-oCO^J 7tizm&<Dgftt& A U(t)£ , 
fiTF©* (12) *c j; DUtttJ-Tio 
[0 0 8 2 ] 
peffective all(t)]/t4 * * (12) 

ii*frft5c£#r&-5 0 

[0 0 8 5 ] ftfe, ±mom^x^ ^^(omMom^ 
^ammmm<Dmmm (and) , ^xmmoymmc 
u&ttmm<Dmmm (or) ^©ii 

cdwss* (ttaat, Main) *«©«**t>*rfflc* 
r ^' x <z>^i*o * Bfl^<D4m)E*tf ft otfei^ 0 cn&cd; 



30 



40 



[0 08 7 ] CCD: 

ictoirfzmnmtLx. 

jMU(t)*, KT©^ (13) CC<tD»W-T 

[0 0 8 8 ] 
[»1] 



^ a y*m%m<b~~imm t^c & 



|M7(0- JT MU(t)dt 



( 1 3 I 



50 



[0 08 9 ] *rftfc>%, J MU(t)6*, — J0*IHt^t+t4 
tCfc » S ^«ffl^MJ(D^ffi £ 1^5 C t i^ft * e ft 

[0 0 9 0 ] <wc, a ( i i ) r»6n/t«ffi*£tg« 

§ n/cMMilfln^Steffl P of ferl£ «r JttSf ^ £ £ 
iC, ^(13) rf#6tifca»M£ita!:§^/ciiSS3I»0 
P offeril£ *it« U OJtttSfeJlt CCS 

■^*»HcjM«B*aij!JDt"S, s/c, S(i i) rf#e>n 
/cttrn* £ «ae ^ 1 1 tctimnmmmmm 0 often tut 



(13) 
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iw4£4*>k, sc < i 3) vmhtifcmn&twz'g 
tifdsmmmmMm® p ottemt *tm i> . cn e,© 

[0 09 1] c©*£4>, '<*©iSto-SJIfc©M5£«:|B( 
*©ilgfn, f&M&£\ $*&¥il;£*ie£ffiS©iffi# 

§bfC| t> £ c £ tc <fc •) . IWiCA- / ^«ffisSS©SRff 
[0 09 2] feLh©flt$tJC <fc 9 . ^«7c;l/- 5f {CSW is 

^•yffiffi^, /<-<^ffiffl*©^{fc*. ^*-f7 - iKffi^©a 
©8W«©4»s < ifc<,>m*> — p) imir&mmicM 

i: 5 K*J5K;**ir c.fttc«fc?>. ^S© 20 

*sas*B8©jHst*#it u r a^fce^sK©iifl]Roifj 

»*tf«C 5 C £ £ ft 0 , S»W(Cft^f©^-S&*lI 
£C£**rS££fc«:. f- ^-^©HigM^- 

[0 09 3] PI D < «±©tlfcR«C J: *3 . »flr?c^ 

- £ krw e> n s wsaw . augers 6 n/c^* y 

ffiffl*i^l©»f# (p off era, poffer2) . iSjf-^ 

mr ft 6 tifc^-r m £M2 <D&mm < p of t e «a p off 

erd2) . jRtt#Krf§&ftfcaftS£Jft3©£i*tt (p 
offeril, p off eri 2) ©5%©iJ>&< £ fct^T *l#>— iffl 30 

©Jt«*tftti». c©Jtt»S*tci6t;r, 
ttrr-s^su^r**©^^?* 5 <± 5 {c#js§ nr i> 

«3?S© *> *>o>'J>t£ < t t>i*>-rtiitr>—-oi>mi£?ZW& 

not •&»©«£&-?- a £ £ fete, 4>& < <t fci»rn*>- 
-^mtst^mmmmm-mmm^rm -> r c»w§^«:, 

©ffifc^CifrDT. 7^';- r- F-tc«St&S8Sa^«r 40 
[0 0 9 4] <bC6r\ ±&Lfc^;l^**<DW^<D 

[0 0 9 5] SfltfMcK, HlT<DT)la O Xi^Ciot 



#i2 0 0 1 -3 2 042 0 
24 

^ e 

©fifflf *»f <t Jfetb® L fcfe*iC|S ox c com 

[0 0 9 7 ] Jfefe, ^L/fc^M^ffi* (^X^ft 
Offiffi^) {C«t"*flWR <«ffl^, ^ffc*, Htt) 4 

[0 0 9 8 ] C 5 L/fc**CCj:or, »fi^-^^|g 



(14) 



25 



th) ( 1 4) KJcQfttlLT, 
[0 10 0] 



■2 001-320420 
26 

! (Effective Banckid 



[0 09 9] CGDJfcO&CLT, ^?-^"XC>W$Mfe&*l 
MLtcmt. &Wr? & ^arWtt^iS [Effective BancWid 

th (Eao] *»ars. in*, mmstitcmmoBMm 

Xi #|©A*X<Dii^ — (14) 

*^"To tec® i Hc*>%>r, aebw i ttWBrr^Sr^Kijo (i 5) *^t/cmrctr*. 

AEBW path i = ( p effective all p effective path i) xlb# path i 

— (15) 



[0102] Afl#KC. ^ ^^Kl^i L-rac (cycli 
c redundancy check) S»^^/ci^CO^t, 



»bgB#, «mp LS*-*fc;btvc^i,fc/** > 

r )«^^r:#« L r ff 6 h -S3©* 6*1 * 

[0 1 0 1 3 fit, ±fg<Di:0^Lr||^«AEBW 

i#S©^X©»«ri"^S h7bi? ^cDMAts path i 

= AE8W path iXGrXJs/ Z( p effective path i X L8$ path i) 

— (18) 

CCt, Gr^ftMiitgiMfc (1/ p cei 1 i nq £ Gr< 1/10 
0), TSKCRC SffOff^:$S*©fiCCRC16C>ti^, TS0)$I 30 
&£0--65535)T'&£ a 
[ 0 I 0 3 j Gr : ftf»fl£Effi8 
15 : traff ic share ©♦! = CRC16 <Dte^<D®H = 655 
35 



CRC (cyclic redundancy check) l6*J8t^ft:J*&\ 
0}C£< H 0 ^665535 ^TCDMtJ<b&^ 0 I P rt*r V 

0 ^665535 ©lfflCD*4fi*5-^© i P U 9 

Ufa i P y u ^ > #A$cg^ e x 
£ 50 



[0 10 4] CtUCcfc^ «®tcMPLS;1/- afJCRW- 

»KF7b ^7P-S10^5Cim4o 

h5Cd*tl-S32bit(D3S5tlPr FU^t, 8bifTo40<D 
xyTK»irr&. i^t\ B«Ofc2o©8bit(D»«* 
SS5CAn#^/cJir , ±&i6bi ti T{&l6bittf>Pf&Kf 

©m^jfii) i-r*. 

[0106] A^ffiOSbf? h»c*fT4fifflcD 
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3^ A> r > a »ci:§i|Lilt, A2M*D*tr* F 
9«C||teK3ftTl>SCitca*. CfUCi:oT\ ^yj/ 

[ o i o 7 ] a&, ±»Lfc^ y ^*^<D»**ifiLL 

(Mia7'P F ~uHa F##ai) &i€ffiv*T 
[ 0 1 0 8 3 KTCC^T^rf y XA©»W»U[«ltS% 

3% 20 

(A) fUMKl 

M, 8 M . 2Mil N P ef f ecti ve 

0.5 , 0,2 , 0.3 if &i, 1, 2, 3<D.^F^b 
y 9 [bit/s] B> ^tl^tilGM X Q.5= 5M , 8MX 0.2 
= 1.6M.2MX 0.3= iaS 0 
[0109] C©«^©^U*iSPl^-"0 
©'W^iAaU W-^mumm^pave effective * 

pave effective = (5M+ 1.6M + G.SQ / (10M + 8 30 
M + 2M)= 0.36 

*lt 4 #8W" (EBW) [bit/s] 

2 S 3<D*ft^mcoi>r#tH-r£i, «T©J:5fc:a 

[0110] *tJit>%. 1 (DfcMTZ&fffiW&EB 
W PATH1 B (0.36- 0,5) X 10M=~1.4 M ia*K A 
X2(Df»tSia«AE^ PATH2 B (0.36- 0.2) 
X8M-+1.28M A^3©i»«nr4S88Wjfi«AEB 
W PATH3 B (0.36™ 0.3) X2M=-t-Q.12M i&£ e 

1.4M+ 1.28M+ 0.12M= 0 £&& 0 

DB£«rff&5. "Tafofc. rtK 1 ^^ttt, 5 M- 
1.4 M= 3.6 M ;^2frC"9^r{l 1.6M+ 1.28M- 
2.88M, ^XS&COi^TB, 0.6 M+ 0.12M- 0.72Mi 
a*K 1 , 2, 3{COCrt\ 3.6X Gr : 2.88X Q 
r : 1.2 X Gr <Dj±T> F ^ fc v Pis* T**JN"*lMf «fc 

(B) Ifffff2 

^1, 2, 3, 4cD&»a»«LBW[bit/s]**tl-en 50 
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150M, 45M t 150M, 60QMi U ^1, 2, 3, 4 

effective tr-ttl-Wll. 2, 1.5, 1.1,0. St*? 
&i, 2, 3, 4 CD^ h^fc?^ [bit/s] B, 

■e#a^ e tll50MXl.2=180M , 45MX 1.5=67. 5M, 150M 
X l.l= 165M , 600MX 0.8^ 480M i&£ 0 
[0112] gfc, ^tR|fift-o©;^^* 
aU pave effective & 

GD<fc5&ca& 0 

pave effective = (X80M+ 67.5M+ 16 5M 4- 4S0M) / 
(150M+ 45M+ 15QM + 
600M) = 892.5/945 = 0.94 

[0113] Tttt>%, a* i oMrssaMra^EB 

W PATH! B(0.94 -1.2)X150M= - 39M iaD, ^^2 
<D&MT SH^^AEBW PATH2 B(0.94 ~1.5)X 45M 
--25. 2M i^^J, ^^^3 0»ttrS«»W«AEW PA 
TH3 BC0.94 -1.1)X150M=-24M <L & 9 4 ^^4(3?^ 
ftT-S^^w^AEf^ PAim B(0.94 -0.8)X600M=84 

[0 1 1 4] C©H-J«S***CC % F7t^i/^T© 
M^^tffe^. "r^Ctofe, ^XHCOCitlt 18GM - 

39M=141MittO, ^2«Cr?Cartt, 67. 5M - 25. 

42 . 3Mi t£ 0 , ;^3{COlittt» 165M - 24 M 
= 141 Mi 5, /N a X45C^lirB, 4S0M + 84M=56 
4Mife^« fif^t, ^1, 2, 3, 4 5Co^t, 14 
IX Gr : 42.3X Gr : 141 X Gr : 564 X Gr <DttV 

[0115] ( 2 - 5 ) fMJttlg 
C©<fc5 3tt«taSE«cJ:»), S-T, MPL S;l— ^ l Ij&j* 
? Fy-^^«tt$tiSi, >y^a F n 

- £ cD#£M#*f ft 5 o S»*CCB— ittWK ^ P - 
try Yf$mV>t>*L&« Jl- "r^ls tfy'u F zi )lt<€ i: 0 , 

i 3tcfci^r y v^^x-^^-^ i i 3A«5 

ft*, ! i> ; 7«r-^^Xl 13AW^ t LS 
Pl»l 1 4^gtLSPSfSl 1 5SCJ;*;fiMP 
L SJV-tt i(DHr L SP*SR^3*l4. § 6^, 
^fRSPl 1 3<Dy>^t«S8^-^^-Xl 1 3A«1 

lspmjr§bi i ^mmtmmm?*-*^-* 

ftesBsitftT*- ^^-^ 1 1 4 ah h7t^ 
fi8S*LSP*fla^rR5e-r4. 0*0. *jS<ompl 

S i (DBB«:a»© L S P *RJET & C t Cc J: 0 , 
f©L S PrarJ[®C~/^>X*?fa 5 C i#"C#4<D 

[0 1163 afc, •W©^^>^K:H , r*— *CD«fg 
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3^ r ^ t * * x>^T y > ^SB 1 18 *c4ejrv> 

< £ c JtffiBWgB I I 6 At*eti6<Dft£ h y 
b * #1$ttffilfm-gP i I 8 B^il^S, h 5 b v 

i 1 e b-c«, f ^ b ^#sfi<DXA-^> 
h^b^^x>^ry>^tt»spi i Bc^iin^ti 
[oiit] %<D$&mz, nmaen 1 1 a D^iiift 

£tK h^b ? £Wr0MbP%tf>6tl&. * 
OIHBi L S PggggP 1 1 5 *MX % IPA^r hlEi* 

SPi I i-c»5£S*iS„ ccdJc^c, fSBS^-in i 
4 fete, h ^ b >7 *»tt*»«5cJl— 

«<D^- K eSSKR) «BEU HsE3ft;fcji>~hB 

( 2 - 6 ) Xfkffl 

oiiW^tSSSBfc J: *ft«^tttfcoM*?T* ofc. 

H 1 4 fcto^T* 120R-1-120R - 5 » 
«10*f MRilriifcL S R JHISELSR 
r*SLSR120R- 1 tc»ftn%£ftB I 2 I #s % 
fiW#fs5fcL SRt*4LSR120R-5 fctt»»* 

fi^si 2 2*s % ^ti^n^«tsnr^s 0 ls 

R120R-1-120R-5 OPS&Cfci:, »^<D y > # 50 
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1 i n k 1 — 1 i n k 5 3&S5E&4rCte*K Cti&CjcoT 
MSoe^SSS 1 2 3- 1, 1 2 3-2 «S}SJft3 nt t> 

T&t>%, CCDS I 4 fc^f III^B* * 
>&fe, B7K*bfcMPLS<D*3r hv~#mi&<D—m 

[ 0 1 1 8 ] #L S R I 2 0 R - 1 - 1 2 OR- 5 f <c£ 

zmm&mm&<Dmttmm*z>tcMc s ccom 1 4 

\i\ M7uLSR12 0R-HC^Stifc»;>^l i 

nki, links (-en-etitt^oe^ffss 1 23- 

1 , 1 2 3 2 £DA0 P^tBS-TS) Cc^^r, h ^> b 

i 5 mm i e ^c^-r a 

[01193^15 A* h 9 b y # (input traf 

fie) 50 ^bit/sec (93 flows), OSPF &C<£ & flooding 
>f>^?— (OSPF floodinq interval) 10 sec, II 
WffiSIRfl (conqestic5n thn?shold) 30 Mbit/sec, ^ 
v U^mKfg. ( Hash granul ari ty) 100 % 1 1> 5 
r*«»««:1r8c(r^ ifllWECCffttlLfcy >^ 1 ink 
1 *5jtCX 1 i n k3CC*jtf*y >^*ffl*OB#^«^{b 

[0120] HKHttiBSkB 1 i n k I© y >^«ffi* 
(^^^cf3<Da&*<Z>A) ^50 htoit/sec IT, 
^MWrChh 30 Mbit/sec ^®^.rfe0, fift^^D 
ri^ e 1 i nk3©y>«$ (S^tCDH 

ft) tt«S0 ^it/sec cn6©2"9CD f j>^ 

1 inkl, 1 i nk3©IBCCJMB©B0*s*Drt^* 

flUm^Wftafcjg^-r 5 4 >fe^c, 1 i n k 3 <D y > ^ 

ffiil^^iik: irfc^ cn62^coy>^i i 

n k 1 . 1 i n k 3 <DfMX^m<D^^WthtiXh^<0 
m tCi*2-XDV>i? 1 i nk 1 , linkSOh^b 

2 "PCD y > ^ i inkl, 1 i n k 3 <D b : ? b ^ ^(DM 
3WJJKJI! ltUo/c fi F7b^7 <D45GfcB$IH ( converqenc 
e time) ^fi#^tiia^6l20#C*o/c„ 

[0 1 2 2 3 H 1 6 &C*$l>TW:, ^ ^ ^^SttS 

(Hash granularity) *20 %CC^ML/ci^^^, H 1 

OiR^^r^ (convergence time) »ftff^ttM4^ 6 20 
0#4, B 1 5JC^U/t^m<fc9 %:^tch<D(D< 

»J>f 1 inkl, i ink3(Dh7b^ 
WKuRjRbrfeO, fcffibfct^r*fiW)»|fe*SB6n 
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[0123] >» f^aifet^K (Hash qranula 

rity) *?SJ<>{Ctg^-rtliS. MfflffltC Jfc o T h 7 b s> # 

CtltcStUr, ^?5/afi«J (Hash qranula 

rity) zmmcmmt tut, nm&mcwr&mmm 

< ft £ & ©co. »M«<: J: * h7t 7 4>©*£j&f t*B& 

4, "ifftiD^ * h •7"^©^^- F^x7©S 
tlJC^-fcti-cai^JtC^^ v i/affikfe. (Hash qranularit 
y> *S5&r*c£«:J:9. «WWftft«f»l([*i?II64 10 
ft£. 

[0 12 4] (2-7) «©ffi 

ft&\ ±fB©^Sfej£SST»> MPLS (Multi-Protocol 
Label Switchinq)*fl3<<>. MP L S ® : 5"<Jl'W&%m 

I/. fiffl:»ffr£*Tft 5 4>©5c-3^r^bfc^ -€•© 
f&, ATM (Asynchronous Transfer Mode) ■¥> FR (Frame 
Relay) ft £%m^K Is A f2a6©7"P b 
t. U-ri*3( IP) £»gft5JU-- h£i8:SU 

#tfc&frft -sfc «) . IP -e© y - x ji- f- -* > ^JfJ^ 20 
r . )\s- r ^>^Bh3 A-©H8g £ imt£&)l— b % 

«. y- h * w ft & ) Kara-*-* c <t *>wifrr?*4. 

[0 1 2 5 ] *fc. **9Jtt. ±j$t,fc§ft»MKPjt}£ 
3*l5fc©-Cttft< . *^©«g*»t&C>«-C 

( 2 - 8 ) ftiH 

[ftfB 1 3 %ff7tji««gi, #ft*jl«|ga<fc> ± 

ti& $mmm ^mt ^-utlx ft &^>*-*? h 
s^g-e^of. &MfB«gXfctffe©»fs^®K:8$fc$ 

*®^**6nfcftw*«»©e2aigs«-ci^fb-r* 

•»*WMt»£ £^ ft ^.T*^ 3 tltc C t r 

[0126] [#§B2 ] *Hft7cji«$«£. mm%m 
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tifr icftm sti& tpmmm&K £ ^-e ft & r ft .5 w > # 
fWR{c*-3t»r. e^^s©jii3o • S)j»*i«*tfft^*i 

HBWrJWf^ tT -5ft#*^lkgf5i ft A T § tltc 

[0127] [>ftiB3 ] MMTcmmmmt . #<t ^j® 
rafctK^f«gft^©eiffiK<!: , ±Keas«B©t»r 

®ft mmftvmmgkmcwi) ens i$s-c * ^ r . k 

■T 4 h 5 b ^#14JK»gi54 . 8(-7h-> ^#14J|X*gg 
[0128] Itm A ] K F -5 b ur ^#ttiR*§|5*5, 

**brt>4c<b*«?*ir-5> #e 1 ~ 3 ©t^rn* 

m<&smmzmMmMwm:&. 

iamb ] ti-7t^ ^wttiRjdw**. umbtc b 5 

B©«ffl**«5£-r4*s**L/-ct»ic 
■5.. ^fa4fa«©e^Mffiftii®»®, 

[0129] ? fTiSe ] « h 5 b <y ti'^ttJRm^JCfc 

« i -T * . « 13 5 IBtt©^t¥JSM»£». 
[#§37 ] He b ^b 9 ^ »ttJRI»K{c*j^ 4R¥«Hfc 
fR«L//c h ^ b fimWiiWIHtTZ J: *> 5c 

mf&ztizt ±i>'<c, mb^tvz^mmmifi, mw- 
Mt^mtc**) ^mitz titc b -> b » ^#ttffi*a{c. 

*R**i/t^«cit«tito. «E4sa»©eai 

[0 13 0] EfWB8] «E h ^ b v ^^teftsaiSS^S. 

iD^fe Ltc b -7 b d»»tttt©**:tt* !-7fc5 ^#ttH 
©K*ttiU-2>*»**L/t:t,>6C4*»«ir4. ft 

[frfB9 ] il-7t> ^^ttS^OgPJ&i. h7t7*# 
^CClBTStflS*^— Isif-fU b =tiU*i^lTS^ 

*■ r» h l ra*o-r * w i/ r t > 4 c i 
t -r -s . -ft ia 1 xs*ft§a 3 (cettoes&SBMnsgc. 
[0131] [ftta 1 0 ] a h ^ b •>• zwsm&u 
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^tMltt^Cilrtlifi, ttlEl, 3. 9 

3 fcta*s<D£a£»M»«g. 

[0 1 3 2 3 [fffil 2] «F5t ? ^1*M5» 
^ h 5 b ? ^#14€-i!X*f -5 7q-O|0*M, 9 

[ m a i 3 j f£#fe«7cii{i§»ci§: w 6 n * » h -5- b. 

%mmicm& or t» s c 4 &#«4 -r& . 

[Diss] [mz i 4] w&m7cMis$imcmi- % 
tiz& b ? t v fWMmwfi. m&m-JtmmmmtW: 20 

» o^^ttXftKBcc&Ks nr t, > &ej£fsg<D¥ft} 

J:5«:«JSR3nri>SC4*«F«4-i-*. #121 3fS*g 

[0 1 34 3 [WB1B] RA435cji{SttBtcR('t6 
tt-SK h v b s> ^ttsR*»\ #fi^ggg*3fl«!0r 

C 4 4-T4. #15 1 Xtttf IB 2 Cc£tt<D£&|£tt 
Mtt&tt. 30 
[#R 1 8 ] tt*M&7cBfltlSS(CRtt 6 ft Sttftffift 

»*#Mto r . XftttttJkW&Mff-f i-tf or i» 

[0 1 3 5 3 1 7 ] ggg&flteffiffftfMg**. 

ffl*iB3£-r4J; , >«:<tfiR3ti-Cl»4C4«:«*4-r4 > 
[ftfiBi 8 ] &3&MroIftSSB«ci9!tt6ft£K:ftWSS 40 

#&Or, €©f!£j^£^d5&#a£WOrO£c4£ 

^4-r5< #ia i xitm&2 tctmofssssB^msm 
[0 1 3 6 3 [ftiai 9] mm7cmmmfficmvf> 
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©&«0. ttftffi5^fi£^Rt*6ft£l**l£ 

6 «tti!F«*»» o . ^r <oeai«B*-oofifflwsc 

»4 T 5 , tfia 1 X«f*fB 2 tCKtKD£ig&j»MflP& 
[0 1 3 7 3 EttiB2 0] ft«5£#{C*itt *S8*#* 

*i>&< 4 6— 3«:s-^i>r, e^SK^iiftj-rs^ftij^ 
■ri*>o«3e*?T& 5 <fc 5 «c«fissnrc^c 4 

trh, ftiai 9ia^©£iHM^W(SJ«ffi 0 
[0 1 3 8 3 [#iH2 1 ] ttf&@%9^KBtcRtf6 
h4WH«»*s. SaMMPRrflf^tifc^W ^«ffl*4 
^ i cDS*iffi, f^M*#Srff ?>tifc^fl:*4^ 2 <DS 
K«J|t#STC?»6*iA:tffflW«4» 3 

ts or , Gmmzmua? 6 &mm? h 

JE**f& 5 J: 5 (Cfttjft § nr «, > S C 4 ?r#® 4 f & , 
IB 2 OIB4l<Di£3iglSftiil®»S„ 
[0 1 3 9 3 [m 2 2 ] tt»il7cjlflmc«:R^6 

r?^|£r*«l8iilinffl^«*iBitri>fc»^«:. ir 

rt»*ci*w«4-r*. #iB2 i %m<Dimmmm 

[0 1 4 0 3 [#IB2 3 ] t$?ffeM7cii{li!»(cf£tt 6 

®}&stixK>&ct%%mt-f&, ms.2 imsw&m 

[01413 EWE2 4] »«||t*K*i, ft/NBIM& 
*si.irf#6tifc2'OCD/^W^''ttli^<DM^ffi > SO 1 -', * 
■S^tcliW A v'^sm^(iM9M<B f pti < 4 i> t> 

finfr-j;*, a -ymmm<Dmmmtc v <omLitm 

4L-r***J;^«:#fi)t§nrc>4c4*1$*4-r<b. 
#ta 1 9 - 2 3 rti.#>— ^{ciatt©esisK$ r#« 

[0142] [ftffi 2 5 ] SE«»^-a^, ^ffi 
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fid itw £ * 5 cc«as nr ^ 5 c t t -r 
[oi43] [^26] mmmjcmm&mcmwb 

tfjfB I XttttiE 2 fcfB*B<De^8g*«SS. 
[0144] [ftIB 2 7 ] ift^fiTcilif KflBCRtt 6 

SB* , m^mtftAffimw^-vm e n ades 
;^^i*ftLt, -t & sit is &^£> & a 



£ f & > WIB 1 JIB 2 CcfBttCDe^^gtWiS 



[0146] [{HB2 9] mgkmTvmmmmtcmi h 

R* W Itt^Ci i £ , #IB 2 8 !B*£a>£3H 
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? bm^cn vxiiLmoxnw^R^mmmnoyj>tx 

5Ci **5f«4 r & , ttiE 3 0 K^©e^3§Wffli 
[0148] [tfiB3 3] ISI6fi7uilft*a^|gW 6 



[#fE 3 0 ] ^fi7C®«ilS^^ 6 ti ^>M«#^J 
T\ 7 > 3^ a ^ F 7 1 ^ 7 a - ^ I ^ ^ ^ i: i 



[0147] [«fB3 1] tt»ft7c9fKKIKCR^& 
(cyclic redundancy check) ^JBv^fcS^^lf & 5 C 



[«IB3 4] »®7C®{f*IS^, fiJfei^Bi, 

iBisfi jtmm mwicte ^>x , »««7ca«i6a;^«iK § 

Tv^t, tF^b^ r ^ ^-CiR 

imitxf~?y*£&^?j;&xmi&£ntcct&nmt't 

[0149] [ftfS3 5 ] %ft7GaA§gK£. *if* 

m«^» t . ±t Bo^ftTuaff i »M5feafi3sa t 

- ^ 9 h 7'P h ^ ;b * y &ff $E*T 4i:IBafi 

40 3 tltc&Lj£M$&<D b 5 b 7 ^«Ftt*4X*f 5h^b^ 

tern b ? b ^4ttt*flfe<Dam««ftciKnr 4 

w^mt. mnmmw^x^htitcnmwM^cm^ 
^xBmm^imwt ^mm^^^m^tm^m 

mmmmxmmtf^nm^mit^mtvx. ±%mm 

50 L/caf*. 
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[0150] 



1200 I 
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-3 2 0 42 0 



J$c*j*,vr F^b 



jS±fc*a«*a (»«3teiB«*«) 
t^er#s<Dr*s. 

[ 0 I 5 I ] »ffl£jRJIIflUC. K»t/c 

F ^ b sf ^l^cBBTStStt^^Wb-TS*®*^^ 
c £ #s-c S , C CD J: 5 SCftlU!, MMtz F 9 fc ? 
Gc<fcSIJS£^&< :T 5Ci«*5 (it*314) . § 20 

ZSMicim-? S C <b #T * S 0 h^fc»*Wtt 
F -> b ? *^«<D**ffi* F 5 1. * ^#!4ffl<DftHffi 

<hrs*m*8S#tt«, eaaiKa«Riwfw*i»«:tfa 
«-r s^ » f *fo^ Lta»n-ifat»»« 

fflSEr S sfi«#s & < , =3 x F ^CDfiM^c^ L 5 4 . 
[0 153] S^^C, !->b ^ zmiMftlMlt, F^b 

vtzctffi-vi*. cOcfc^^n^ «***3if?-rs 
f c , F7b^ ##tta*nauc f ^ b v $&mzm~r s 



So 

[0 15 4] h^k v^WttJWMMC, F^b 

»4Ci#r», cojc^crrtkt *^*b^< F^b 

4 (l»^5) 0 

t?# So a ^m7c®«sis&cst^ ens f ^ t y ^ 



[0 1 5 7 3 3S«5cam«BCcRtf 5>n*W5£» 

-ftteU it, -ecoffi^^a&S^^R^S Cti> 

ap-r s c i *i»±r # s &3t#\ * ^ f v - $ comnmm 

[0 1 5 8 ] £6£C, i#fgt»6n/c^*>f7W 
^<D«ffi^tf & ^ J: ^ S C i 3&sr * , COi:^ 
SBlCDilftlS^Hll^^rtf 5 C <b M*imt fx 0 , 

^cs^^r . e^MK*ii»n-r s trsmr s 

S*tfft ^ <t ^ test's cite J: 0, *v vv-9<r> 

[0159]$^ »»*ST»6tlfccn60^W^ 
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Vf & *) <fc *> icm&tfr sci^rf, co<k *> ic-rtnt. 

h7-?©sii^- F 1 )*? ©tenets c xmnm* 

otcm^icm-f &f&©e^gK©ftf &T»#rr 
srrs^§fr*^*£*&t**fc*.-ct>j:< , c© 

&t#sg*a&fF h ') fit uxm^zctic 20 
(01611 */c. ^5cji(iaia{cs:^6ti*fi#^i 

^euw»«aw#a*Kw Jcim, c © £ 5 Kt 

(l»*^8) . 30 
■[0182] § 6vC. AATcttflHaKKRttfeft&ftft 

(,>. ccomwmmicm^x. ^>%Mc\-^t.y$7 

t>iJ-\-?is3.M$ki-LX, CRC (cyclic redundancy ch 
eck) Zm^tcmW-*. A#{»©ff htim.<DAtl97L 

^gjfi&r F u- *JWtt©W»fl*0Mi-Tffl t, > £ J: 5 «:* 
[01] < a ) , ( b ) {^^©jsas^s-e**. 50 
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[H2] (a), (b) BMPLS^s hV-~9%®.W 

[03] MPLSrMU57^H;|iit4i-C*a. 
[194] MPLSTffll»*5"<^*SiWi**iar**. 
[H5] LSP*W«1T*I.. 
[08] RSVP-LSP - Tunnel ©^ y -fe— 

[ 19 7 ] &mm<D~mm&Mtcmm smmpls * ? 

[^8] bTCMPLSA-f© 

wm-7Gv#mx'$>&. 

[09 ] &mffl(D~W& : fcl&£ LXOMP L S;l--£© 

h ^ b ? ^ x > T'j> ^mffiMZw-tmrn-fn •■> 
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